Appl. No. 09/747,194 

Amdt. Dated September 22, 2003 

Reply to Office Action of March 20, 2003 



Attorney Docket No. 81784.0224 

Customer No. 26021 




Amendments to the Claims : 

This listing of claims will replace alLpriqr versions, and listings, of claims in 
the application: 
Lasting of Claims : 

1. (Currently Amended): A display apparatus, comprising: 
ilurality of gate lines provided in one direction of a substrate; 

a p\urality of drain lines provided in a direction intersecting with said gate 
lines; and 

a plurality of display pixels, each of which is selected by a scan signal 
supplied from corresponding one of said plurality of gate lines, and which is 
supplied with an linage signal from corresponding one of said plurality of drain 
lines; wherein 

each of said plurality of display pixels comprises: 

a display element; 

a storing circuit for scoring a digital image signal from said corresponding one 
of said plurality of drain line\ in response to a scan signal from said corresponding 
one of said gate lines; and 

a signal selector which is operated based on data stored at said storing circuit 
for selecting a Gignal for display bWd on tho digital signal stored at said storing 
circuit an output signal from amongtwo or more display signals and for supplying 
said selected signal to said display element. 

2. (Original): A display apparatus of claim 1, wherein 

said storing circuit comprises a predetermined number of storing elements, 
said number corresponding to the number of brts in said digital image signal; and 
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said signal selector selects a signal to be supplied to said display element 
from among a predetermined number of signajs, said number corresponding to the 
number\f bits in said digital image signal. 

3. \ (Original): A display apparatus of claim 1, wherein, 

said \toring circuit stores said digital image signal using one or more 
inverters. 

4. (Cancelled). 




5. (Original): A display apparatus of claim 1 wherein, 

said plurality oL display pixels is capable of displaying a still image. 

6. (Original): A display apparatus of claim 1, wherein, 

after a still image isywritten to each of said plurality of display pixels as a 
digital image signal, operations of driving circuits for driving said plurality of 
isplay pixels are stopped unti^ a new digital image signal is written to the same 
display pixels. 

7. (Original): A display apparatus of claim 1, wherein, 
said display apparatus is a liquici crystal display apparatus; and 

said display element includes a\liquid crystal capacitor and a pair of 
electrodes for driving said liquid crystal capVcitor. 

8. (Original): A display apparatus orclaim 7, wherein, 

said pair of electrodes for driving said liquid crystal capacitor comprises an 
individual display electrode for each display pixel an^ a facing electrode provided to 
face said display electrode; and 

at least one of the signals selected by said signalSselector is an alternating 
current voltage signal which oscillates aro'inH the voltage or§aid facing electrode. 
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(Currently Amended): A display apparatus, comprising: 
a plurality of gate lines provided in oae direction of a substrate; 
a plurality of drain lines provided in a direction intersecting with said gate 
lines; and 

a plurality of display pixels, each of which is selected by a scan signal 
supplied from coto-esponding one of said plurality of gate lines, and which is 
supplied with an invage signal from corresponding one of said plurality of drain 
lines; wherein 

each of said plurality of display pixels comprises: 

a display element; 

a first display circuit naving a storing circuit, for storing a digital image 
signal from said corresponding (me of drain lines in response to a scan signal from 
said corresponding one of gate lines, and a signal selector which is operated based 
on data stored at said storing circuit N br selecting a signal for dioplay baGod on tho 
digital signal Gtorod in said storing circuit an output signal from among two or more 
display signals and supplying said selectecNsignal to said display element; and 

a second display circuit having a storage capacitor for storing an analog 
image signal from said corresponding one of draiii lines in response to a scan signal 
from said corresponding one of gate lines, whereins£he signal stored in said storage 
capacitor is supplied to said display element. 

10. (Original): A display apparatus of claim 9, wherein 
said display pixel further comprises a display circuitvselector for selectively 

supplying an image signal from said corresponding one of draik lines to said first or 
second display circuit. 

11. (Original): A display apparatus of claim 9, wherein 
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said corresponding one of drain lines is constructed from a line for digital 
image sigrmls and a line for analog image signals, and 

said first display circuit is connected to said line for digital image signals and 
said second display circuit is connected to said line for analog image signals. 

12. (Original): A display apparatus of claim 9, wherein, 

said display pixel further comprises a data selector for selectively supplying 
an output signal from said first or second display circuit to said display element. 

13. (Original): A display apparatus of claim 9, wherein 

said storing circuit comprises a predetermined number of storing elements, 
said number corresponding to tnfct number of bits in said digital image signal; and 

said signal selector selects \ signal to be supplied to said display element 
from among a predetermined numbe\ of signals, said number corresponding to the 
number of bits in said digital image signal, 

14. (Original): A display apparatus, of claim 9, wherein, 

said storing circuit stores said digital image signal using one or more 
inverters. \ 

15. (Original): A display apparatus of claim 9l wherein 

said storing circuit stores said digital image Signal using one or more 
inverters and a capacitor. \ 

16. (Original): A display apparatus of claim 9, whereinK 

said plurality of display pixels is capable of displaying a stilNmage. 

17. (Original): A display apparatus of claim 9, wherein, 
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after a still image is written to each of said plurality of display pixels as a 
digital image signal, operations of driving circuits for driving said plurality of 
display pixels are stopped until a new digital image signal is written to the same 
display pixels. 

18. (Original): A display apparatus of claim 9, wherein, 
said display s^paratus is a liquid crystal display apparatus; and 

said display element includes a liquid crystal capacitor and a pair of 
electrodes for driving said liquid crystal capacitor. 

19. (Original): Auisplay apparatus of claim 18, wherein, 

said pair of electrodes^for driving said liquid crystal capacitor comprises an 
individual display electrode for each display pixel and a counter electrode provided 
to face said display electrode; and 
^ at least one of the signals ^elected by said signal selector is an alternating 

/^Q C\ current voltage signal which oscilla\s around the voltage of said counter electrode. 

20. (Original): A display apparatus, comprising: 
a plurality of gate lines provided ir^one direction of a substrate; 
a plurality of drain lines provided iij a direction intersecting with said gate 

lines; and 

a plurality of display pixels, each of Vhich is selected by a scan signal 
supplied from corresponding one of said plurality of gate lines, and which is 
supplied with an image signal from correspond^ one of said plurality of drain 
lines; wherein 

each of said plurality of display pixels comprises: 
a display element; 
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first display circuit having a storing circuit, for storing a digital image 
signal from said corresponding one of saidypliyality of drain lines in response to a 
scan signal from said corresponding one of said plurality of gate lines; and 

a second display circuit having a storage capacitor for storing an analog 
image signalVrom said corresponding one of said plurality of drain lines in response 
to a scan signal from said corresponding one of said plurality of gate lines. 

21. (Previously Presented): A display apparatus of claim 9, wherein 

said display pixel further comprises a display circuit selector for 
selectively supplying sm image signal from said corresponding one of drain lines to 
said first or second display circuit, 

said display \ircuit selector is switched in response to a switching 
signal, and \ 

said switching signal is a signal common to a plurality of pixels. 

22. (Previously Presented^): A display apparatus comprising a plurality of 
display pixels, wherein each of said display pixels comprises: 

a pixel electrode; \ * 

a first storing circuit for storing digital data and outputting signals to 
said pixel electrode; \ 

a second storing circuit for storikg analog data and outputting signals 
to said pixel electrode; and \ 

a storing circuit selector for switching between said first and second 
storing circuits. -- \ 

23. (Previously Presented): A display apparat\s of claim 22, wherein 
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said first storing circuit comprises a predetermined number of storing 
elements, said number corresponding to the ijumber of bits in said digital image 
signal; and 

further including a signal selector for selecting a signal to be supplied 
to said display element from among a predetermined number of signals, said 
number corresponding to the number of bits in said digital image signal. 

24. (Previously Presented): A display apparatus of claim 22, wherein, 
said first spring circuit stores said digital image signal using one or 

more inverters. 

25. (Previously Presented): A display apparatus of claim 22 wherein, 
said plurality of display pixels is capable of displaying a still image. 

26. (Previously Presented): A display apparatus of claim 22, wherein, 
after a still image is written to each of said plurality of display pixels 

as a digital image signal, operations oKdriving circuits for driving said plurality of 
display pixels are stopped until a new digital image signal is written to the same 
display pixels. 

27. (Previously Presented): A display\apparatus of claim 22, wherein, 
said display apparatus is a liquid crystal display apparatus; and 
said display element includes a liquid crystal capacitor and a pair of 

electrodes for driving said liquid crystal capacitor. 

28. (Previously Presented): A display apparatus comprising a plurality of 
display pixels, wherein each of said display pixels comprises: 

a pixel electrode; 

a LiYoi storing circuit fo r storing digital data; 
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\ a signal selector for selecting a signal for display from among a 
plurality of signals based on an output of s$id first storing circuit and for outputting 
the selected display signal to said pixel electrode; 

a second storing circuit for storing analog data and for directly 
outputting the analog data to said pixel electrode; and 

a storing circuit selector for switching between said first and second 
storing circuits. \ 

29. (Currently Amended): A display apparatus of claim s claim 28, wherein 
said first stormg circuit comprises a predetermined number of storing 

elements, said number corresponding to the number of bits in said digital image 
signal; and \ 

said signal selector\selects a signal to be supplied to said display 
element from among a predetermined number of signals, said number 
corresponding to the number of bits imsaid digital image signal. 

30. (Previously Presented): A display apparatus of claim 28, wherein, 
said first storing circuit storeksaid digital image signal using one or 

more inverters. \ 

31. (Previously Presented): A display apparatus of claim 28, wherein, 
said plurality of display pixels is capable of displaying a still image. 

32. (Previously Presented): A display apparatus of claim 28, wherein, 
after a still image is written to each of saidVlurality of display pixels 

as a digital image signal, operations of driving circuits for ariving said plurality of 
display pixels are stopped until a new digital image signal is\written to the same 
display pixels. \ 
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33. (Previously Presented): A display apparatus of claim 28, wherein, 
said display apparatus is a liquid prystal display apparatus; and 
iaid display element includes a liquid crystal capacitor and a pair of 

electrodes for curiving said liquid crystal capacitor. 

34. (Previously Presented): A display apparatus comprising a plurality of 
display pixels, where\n each of said display pixels comprises: 

a pixel eleVtrode; 

a first storing circuit for storing digital data; 
a second storiW circuit for storing analog data; and 
a memory selector for switching a digital display mode in which said 
first storing circuit is used in of said display pixels and an analog display mode 
in which said second storing circuit is used in all of said display pixels. 

35. (Previously Presented): V display apparatus of claim 34, wherein 
said first storing circuit comprises a predetermined number of storing 

elements, said number corresponding to\he number of bits in said digital image 
signal; and 

further including a signal select^ for selecting a signal to be supplied 
to said display element from among a predetermined number of signals, said 
number corresponding to the number of bits in saiS digital image signal. 

36. (Previously Presented): A display apparatus of claim 34, wherein, 
said first storing circuit stores said digital image signal using one or 

more inverters. 

37. (Previously Presented): A display apparatus oXclaim 34, wherein, 
said plurality of display pixels is capable of displaying a still image. 
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\38. (Previously Presented): A display apparatus of claim 34, wherein, 
\ after a still image is written tp each of said plurality of display pixels 
as a digital image signal, operations of driving circuits for driving said plurality of 
display pixelis are stopped until a new digital image signal is written to the same 
display pixels. \ 

39. (Previously Presented): A display apparatus of claim 34, wherein, 
said display apparatus is a liquid crystal display apparatus; and 

said display element includes a liquid crystal capacitor and a pair of 
electrodes for driving saicUiquid crystal capacitor. 

40. (New): A displaV apparatus comprising: 

a plurality of gat^slines provided in one direction of a substrate; 

a plurality of drain lines provided in a direction intersecting with said 
gate lines; and \ 

a plurality of display pixels, each of which is selected by a scan signal 
supplied from corresponding one of said plurality of gate lines, and which is 
supplied with an image signal from corresponding one of said plurality of drain 
lines; wherein \ 

each of said plurality of display pixels comprises: 

a display element; \ 

a switching element which is operated based on a scan signal from 
corresponding one of said plurality of gate lines for capturing a one-bit digital image 
signal from corresponding one of said drain lines; \ 

a storing circuit for storing said one-bit digital image signal supplied 
via said switching element; and \ 

\ 
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a signal selector which is operated based on the digital signal stored at 
said storing circuit for selecting an output* signal from among two or more display 
signals and for supplying said selected signal to said display element. 

41. (New): A display apparatus, comprising: 

a plurality of gate lines provided in one direction of a substrate; 
a plurality of drain lines provided in a direction intersecting with said 
gate lines; and 

a plurality of display pixels, each of which is selected by a scan signal 
supplied from corresponding one of said plurality of gate lines, and which is 
supplied with an imag\ signal from corresponding one of said plurality of drain 
lines; wherein 

each of said plurality of display pixels comprises: 

a display element) 

a storing circuit Vor storing a digital image signal from said 
corresponding one of said pluraliw of drain lines in response to a scan signal from 
said corresponding one of said gate lines; and 

a signal selector which isXpperated based on data stored at said storing 
circuit for selecting an output signal from among two or more display signals and 
for supplying said selected signal to said display element; and 

wherein said storing circuit sto^s said digital image signal using one or 
more inverters and a capacitor. 

42. (New): A display apparatus comprising: 
a plurality of gate lines provided in ormdirection of a substrate; 
a plurality of drain lines provided in a ejection intersecting with said 

gate lines; and 
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\ a plurality of display pixels, each of which is selected by a scan signal 
supplied froin corresponding one of saiii plurality of gate lines, and which is 

supplied with an image signal from corresponding one of said plurality of drain 
lines; wherein \ 

each of sferid plurality of display pixels comprises: 

a display elWent; 

a storing circuit which is operated based on a scan signal from 
corresponding one of said plurality of gate lines for storing a digital image signal 
having a size of two or more bita supplied from corresponding one of said drain 
lines; and \ 

a signal selector which is oWated based on the digital signal stored at 
said storing circuit for selecting an output signal from among a plurality of display 
signals and for supplying said selected signal to\aid display element. 
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